Abstract-The electrochemical behavior of adsorbed NO molecules on a Pt(100) electrode has been studied in perchloric acid solutions by means of cyclic voltammetry. According to the literature data, a saturated NO adlayer with a coverage of ~0.5 monolayers (MLs) is formed under open circuit conditions in an acidic nitrite solution as a result of a disproportionation reaction. The saturated adlayer is stable in the potential range of 0.4-0.9 V vs. a reversible hydrogen electrode in 0.1 M HClO 4 . NO molecules are oxidized at 0.9-1.1 V with the formation of adsorbed nitrite anions, and they can be reduced to ammonia at potentials less than 0.4 V. In this paper it has been shown that the adlayer stability depends on the surface coverage and extent of order ing. An unsaturated NO adlayer demonstrates NO ↔ NH 3 redox transformations at 0.5-0.8 V.
INTRODUCTION
Regular patterns of adsorption and electrochemi cal transformations of oxygenated nitrogen com pounds on polycrystalline electrodes have attracted the attention of numerous investigators [1-10 and ref erences therein]. These studies are of fundamental and applied interest (wastewater purification, electrosyn thesis of hydroxylamine, nitrous oxide, etc.). For instance, reduction of dissolved NO in sulfuric acid on polycrystalline platinum [1] [2] [3] [4] occurs at potentials between 0 and -0.4 V vs. a calomel electrode. At E > -0.03 V, nitrous oxide is formed mainly via the rate determining stage of NO + H + + e = HNO. The fol lowing dimerization of HNO and decomposition of H 2 N 2 O 2 leads to the formation of N 2 O. Hydroxy lamine, nitrous oxide, and ammonium are the prod ucts of NO reduction at higher negative potentials.
To establish the correlations between the structure of adsorption sites and their reactivity, electrochemi cal behavior of nitrogen containing compounds was studied on single crystals of platinum [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] , rhod ium [16, 29] , and iridium [30, 31] . It has been shown that NO is the most stable intermediate of the reduc tion of nitrate and nitrite anions as well the oxidization of hydroxylamine and ammonium. The main final product of nitrate, nitrite, and NO reduction at suffi ciently negative potentials (approximately 0.1 V vs. reversible hydrogen reference electrode (RHE)) is ammonium ions or ammonia [13, 15, 16, 19, [21] [22] [23] .
The aim of this work was to study the kinetics and mechanism of redox transformations of NO molecules adsorbed on a Pt(100) single crystal surface. Detailed analysis of the literature will be presented below in the discussion.
EXPERIMENTAL
The study was carried out using the technique of electrode surface preparation and cleaning developed by Clavilier et al. [32] [33] [34] . Pt(100) electrodes with a working surface area of 0.03-0.08 cm 2 were obtained after orientation, cutting, and polishing of spherical single crystals. The misalignment angle of the (100) crystallographic plane of single crystals from the real electrode surface did not exceed 0.1°.
The electrodes were annealed for 20-40 s in the flame of a Bunsen burner before each experiment to remove impurities and to order the surface structure; they were then cooled in an argon-hydrogen gas mix ture (3 : 1). Then they were rinsed with water saturated by this mixture and transferred into a cell with a 0.1 M HClO 4 solution degassed by argon. A hanging elec trode/solution meniscus was formed at 0.05 V, and background cyclic voltammograms (CVs) were recorded to control the system purity and electrode surface structure.
Measurements were performed in glass cells with separate compartments for an auxiliary Pt electrode
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No. 4 2014 and RHE. The solutions were prepared on the basis of NaNO 2 (analytically pure grade, Merck), HClO 4 , and aqueous NH 4 OH (ultrapure grade, Merck) solutions in Milli Q water (Millipore) with specific resistance of 18 MOhm cm and content of organic impurities of less than 5 ppb. Only this water was used for cell cleaning, electrode rinsing, etc. High purity argon was used to deaerate the solution; the inert gas was blown over the solution in the course of the experiments. To introduce an ammonia additive, the meniscus was broken and the electrode was left above the solution in the argon atmosphere. After adding an aliquot of the ammonia solution, argon was bubbled through the electrolyte for several minutes to level the additive bulk concentra tion and remove oxygen traces from the system. Then, a meniscus was formed, potential cycling was resumed, and CVs were detected. NO adlayers were formed under open circuit condi tions in solutions of 0.5 M or 5 × 10 -5 M NaNO 2 , where disproportionation of nitrite anions occurs with the for mation of adsorbed NO molecules [13] [14] [15] [16] [21] [22] [23] . The NO surface coverage depends on the solution concentration, acidity, and duration of contact. To avoid NO adsorption on the lateral walls of the elec trode, the "hanging meniscus" configuration was used. Then the electrode was rinsed with water and transferred into a cell for electrochemical measure ments.
A computer controlled potentiostat and software developed at IPCE RAS were used for data recording and processing.
RESULTS AND DISCUSSION
It is known that a saturated NO adlayer on Pt(100) with the coverage of about θ NO ≈ 0.5 monolayers (ML) can be formed during a sufficiently long contact of the electrode under open circuit conditions with a not very diluted acidic solution of sodium or potassium nitrite [13] [14] [15] [16] [21] [22] [23] . During calculation of the surface coverage, it was assumed that θ = 1 ML corresponds to the amount of adsorbed atoms, molecules, or ions, which is equal to the number of electrode surface atoms. A blank CV in Fig. 1a was recorded after flame annealing of the Pt(100) electrode. Then the electrode was transferred to a 0.5 M NaNO 2 solution with a drop of HClO 4 . After formation of the saturated NO adlayer for 100 s of the contact and rinsing of the electrode with water, the CVs in Fig. 1b were obtained.
During rinsing, oxygen adsorption occurs (proba bly on the lateral walls of the electrode). Adsorbed oxygen is removed durig the first negative going sweep from 0.85 V (potential of meniscus formation) to 0.6 V (curve 1), further potential cycling within 0.4-0.85 V demonstrates only recharging of the double layer capacity (curves 2), and Faraday processes do not occur since the saturated ordered NO adlayer with the c(4 × 2) structure [35] impedes adsorption of oxygen. However, a change in the range of potential cycling (0.85-1.10 V) leads to the appearance of peaks at about 0.95 V, which are due to the NO ↔ redox process occuring in the adlayer [14, 16, 18] .
Complete removal of the NO adlayer occurs during a negative going potential sweep to 0.05 V at a suffi ciently low sweep rate; subsequent CVs correspond to a practically clean Pt(100) surface (curve 3 in Fig. 1c ). It means that there was no noticeable oxidation and/or disordering of the Pt(100) surface in the range of 0.85-1.10 V. The main product of saturated NO adlayer reduction is ammonia [13, 15, 16, 19, [21] [22] [23] , and at low potentials adsorbed ammonium ions are displaced from the platinum surface by hydrogen ada toms. The estimate of θ NO = 0.48 ML for this experi ment was performed by integrating the estimate of the negative going potential sweeps of curves 1 and 2 in Fig. 1c , and the difference in the charges was divided by 210 × 5 = 1050 µC cm 
A partially reduced NO adlayer loses its stability in the potential range of 0.50-0.85 V, and electrochemi cal transformations in the adlayer take place as shown in [13] . In this study, the saturated NO adlayer was partially reduced during potential excursion from 0.5 to 0.22 V and back. During the subsequent potential cycling between 0.50 and 0.87 V, an anodic peak at 0.78 V and cathodic peak at 0.6 V were observed (sim ilar to those in Fig. 2b) ; these peaks decreased with the cycling time. Assumptions were made only on the nature of the redox process, because specific conclu sions required additional investigations. ). Inte gration of curve 2 and the initial part of curve 3 gives a cathodic charge of 80 µC cm -2 . If we assume that in this case the product of NO reduction is also the ammonium ion, then this charge corresponds to about 0.08 ML of reduced NO ads in accordance with reac tion (1). It is noteworthy that the charge of hydrogen adsorption (occuring simultaneously with NO reduc tion) corresponds to about 0.01 ML (the anodic charge of hydrogen desorption for the section of curve 3 at 0.48-0.63 V is 2.8 µC cm -2 , and the maximum current of 1.3 µA cm -2 is observed at 0.57 V). Therefore, the value of θ ≈ 0.08 ML is slightly overstated.
The anodic peak (curve 3, 0.63-0.81 V, maximum current of 10.2 µA cm -2 at 0.77 V) with a charge of 16 µC cm -2 corresponds to oxidation of adsorbed ammonia to NO ads in an amount of about 16/(5 × 210) ≈ 0.02 ML. Consequently, a noticeable part of ammonia (0.08 -0.02 = 0.06 ML) was desorbed from the plati num surface. Enhanced anodic currents at 0.81-0.85 V (as compared with those of curves 1, which are characteristic of recharging of the double layer capac ity at the electrode with a saturated NO adlayer) are due to oxygen adsorption and NO oxidation to nitrite. One can see that these currents are lower than those of blank CV 6, because a part of the platinum surface is blocked by NO ads . Thus, before the potential cycling between 0.85 and 0.50 V (after the recording of curve 3), about 0.48-0.08 + 0.02 = 0.42 ML of NO ads remained on the surface.
During the potential cycling between 0.50 and 0.85 V, the currents first increase, but stabilize after 8-9 cycles (Fig. 2a) . A small amount of hydrogen is des orbed at 0.50-0.65 V, and an anodic peak is observed at 0.65-0.80 V. One of the aims of this study was to identify the nature of the peak. During negative going potential sweeps, a cathodic counterpeak is observed at 0.6 V; the charge of this peak Q c is close to that of anodic peak Q a . For instance, for the tenth cycle (curve 4b in Fig. 2 ), Q a = 69 µC cm -2 (0.64-0.82 V) and Q c = 75 µC cm -2 (0.74-0.50 V). The difference in the charges could be due to the uncertainty in choosing the integration range and the contribution of oxygen and hydrogen adsorption/desorption. However, the similarity of the Q a and Q c values gives grounds to assume that some adsorbed substance N x (formed dur ing NO reduction) is oxidized to N y during positive going potential sweeps. After reverse sweeping, the opposite reaction occurs. Thus, the redox couple
is achieved at 0.5-0.8 V for a partially reduced satu rated NO adlayer. According to [13, 15, 16, 19, [21] [22] [23] , the main product of adsorbed NO reduction on Pt(100) is ammonia. Formation of N 2 O is rather improbable, because this product was detected only in the presence of dissolved NO in the solution [1] [2] [3] [4] 22] . N 2 O was not observed in the case of adsorbed NO reduction on Pt(100) and in situ control of the adlayer composition by IR spectroscopy [19] . It was shown in [28] that in nitrate containing solutions the anodic peak at 0.78 V corresponds to NH 3 or NH 2 OH oxidation to NO or . However, nitrate reduction to NO in the per chloric acid solution occurs at 0.7-0.8 V during nega tive going potential sweeps (the peak at 0.74 V) but not at 0.6 V (Fig. 2) . Hence, N y = NO should be consid ered the most probable N x oxidation product.
It is known [14, 16, 18] that for a saturated ordered NO adlayer, oxidation of NO to and the opposite reaction occur at 0.9-1.1 V (Fig. 1b and curve 7 in Fig. 2c ).
(3) (4)
After the recording of the CVs in Figs. 2a and 2b, the anodic(upper) limit of potential cycling was increased to 1.1 V and CVs 5 were obtained (Fig. 2c) , which are characteristic of Pt(100) with an NO adlayer. This can be considered as additional confir mation that N y = NO. Redox peaks at 0.95-1.0 V slightly decreased during the cycling, which is due to slow desorption of nitrogen containing substances participating in reactions (2)- (4), and the corre sponding decrease in the amount of NO ads , which is the main component of the adlayer at 0.7-0.8 V. It should be noted that enhanced currents are observed between the peaks of the redox processes for curve 5 as compared to CVs for a saturated NO adlayer (curve 7); these currents are due to oxygen adsorption/desorp tion on platinum with a loose NO adlayer. For the first cycle of 0.5-1.1 V (curve 5), these currents are lower than for subsequent ones (not shown). This is also evi dence of a decrease in the amount of adsorbate during the potential cycling with the high anodic limit of 1.1 V as a result of competition between adsorbed oxygen and . The contribution of oxygen adsorp tion/desorption processes also takes place in the poten tial range of the occuring redox processes (3) and (4).
When we try to establish the origin of the N x sub stance, the following has to be taken into account. As shown in [13, 15, 16, 19, [21] [22] [23] and noted above, reduction of the saturated NO adlayer occurs at 0.1-0.3 V (Fig. 1c) with the formation of ammonia and parallel hydrogen adsorption.
Unfortunately, IR spectroscopy does not allow dis cerning hydroxylamine and ammonia, since the absorption band at 1460-1480 cm -1 may be attributed to the both substances [19, 20] the charge would correspond to θ NO = 0.8 ML and this value is too high for a saturated NO adlayer: it does not agree with estimates made on the basis of spectroelec trochemical measurements [13] [14] [15] [16] [21] [22] [23] and UHV studies [35] . Therefore, one should consider ammonia or ammonium ions as the N x substance. Let us discuss some additional experimental results on the behavior of a partially reduced saturated NO adlayer, which was formed in the same manner in the nitrite solution as in the case of the data in Figs. 1 and 2 . CVs recorded before (curves 1) and after (curves 2, 3) potentiostatic treatment of the saturated NO adlayer at 0.25 or 0.30 V for 100 s are shown in Fig. 3a . The electrode conditioning at 0.35 V does not change the state of the adlayer, its reduction or oxidation does not occur in the range of 0.50-0.85 V, and no redox peaks are observed. Current transients of NO reduction at 0.25 and 0.30 V are shown in Fig. 3b (curves 2, 3 , respectively). One can see several maximums of cathodic current in transient 2 in Fig. 3b . For the first 20 s, the rate of NO reduction (reaction (1)) is very low. Probably, only defects of the saturated adlayer are formed at this stage. Further, the process of NO reduc tion is accelerated and free sites on the surface become available for adsorption of hydrogen, which displaces ammonium ions to bulk of the solution.
The amounts of reduced NO were estimated by integrating the current transients (total charge of reac tions (1) and (6) (6) and positive going sweeps from the potentials of the conditioning to 0.65-0.70 V (curves 2, 3 in Fig. 3a , the charge of hydrogen desorption); the difference in the charges was divided by 210 × 5 = 1050 µC cm -2
. It turned out that in both cases, approximately the same amount of NO (about 0.4 ML) was reduced. However, NO reduction occured considerably faster at 0.25 V and almost twice as much hydrogen was adsorbed as compared with 0.3 V (curves 2, 3 in Fig. 3a) . Corre spondingly, more ammonia was displaced from the platinum surface at 0.25 V. As a result, the condition ing at 0.25 V for 100 s leads to the appearance of small redox peaks (curve 2 in Fig. 3a ) of reactions (7) and (1a):
NH 3 -5e = NO ads + 5H + (anodic sweep) and (7)
NO ads + 5H + + 5e = NH 3 
(cathodic sweep). (1a)
After treatment at 0.3 V, noticeable redox peaks are observed in CVs 3; they slowly decreased with the cycling time. It can be concluded that the height (area) of the peaks is determined not only by the remaining NO but also by the amount of coadsorbed ammonia. The decrease in peak height is due to slow desorption of the adsorbate.
One can see (Figs. 2a, 3a) that electrochemical behavior of an unsaturated (incomplete, θ NO < 0.5 ML) NO adlayer considerably depends on NO coverage at the beginning of negative going potential sweeps and, consequently, on the extent of the adlayer ordering. The redox peaks can increase, decrease, or be stable for a certain period of time (Figs. 2a, 3a and [13] ).
CVs of Pt(100) in the presence of ammonium ions in the solution are shown in Fig. 4 . One can see that at E < 0.7 V, ammonia is weakly adsorbed on platinum (it cannot compete with hydrogen adatoms) and undergoes no noticeable electrochemical transforma tions: the shape of CV profiles in the presence of ammonium ions in the solution differs only slightly from that of background CV of Pt (100) potential cycling leads to the appearance of redox peaks, oxidation of ammonia occurs at 0.7-0.8 V, and the opposite process is observed at negative going potential sweeps at 0.55-0.70 V (curve 4 in Fig. 4a ). Figs. 3 and 4 shows that adsorbed ammonia undergoes transformations similar to those of the product of partial reduction of the sat urated NO adlayer. The potential cycling between 0.50 and 0.85 V leads to increased redox peaks during the first 15-20 cycles, then the CV profile is stabilized (Fig. 4b) . The charges of anodic and cathodic peaks are almost the same and correspond to reactions (1a) and (7) (at high poten tials, adsorption of ammonium ions on the positively charged platinum surface seems to be less probable than that of neutral ammonia molecules) with the par ticipation of about 0.15 ML of ammonia or NO (this value is slightly overestimated, because double layer recharging was not taken into account). Cathodic peaks at 0.6 V correspond to the reaction of NO ads reduction; such a CV shape is characteristic for a dis ordered NO adlayer ( Fig. 3a and [13] ). The increase in the height and charge of the peaks during the potential cycling between 0.50 and 0.85 V (Fig. 4b) is apparently due to slow accumulation of NO ads on the platinum surface and the corresponding increase in the amount of adsorbed ammonia. Now it is necessary to understand why the peaks increase during the potential cycling between 0.5 and 0.85 V after partial reduction of the saturated NO adlayer (Fig. 2a) . Let us recall that about 0.4 ML of NO and a certain amount of coadsorbed ammonia remained on the platinum surface. At the end of the positive going sweep from 0.25 to 0.85 V (curve 5), 0.02 ML of ammonia was oxidized to NO (a consider able part of NH 3 was displaced by hydrogen adatoms). The adlayer became less dense, but one can assume that it consisted of ordered two dimensional domains of the saturated adlayer separated by areas of disor dered adsorbate (schemes II-III in Fig. 5a ). In this case it is quite probable that NO reduction during neg ative going potential sweeps should be higher at the perimeter of the domains and between them. Then dur ing cycling at a rather high sweep rate, one can expect a gradual decrease in the domain size, an increase in their amount (fragmentation), and the expanding areas of disordered adsorbate (schemes III-IV in Fig. 5a ), because NO molecules that are generated as a result of ammonia oxidation do not have enough time to form in ordered domains. This scheme makes it possible to explain the increase in redox peaks during cycling (Fig. 2a) . However, the peak growth cannot continue for an infinite period of time: at some moment, steady state conditions will be achieved and later the peak (schemes IV-VI in Fig. 5a ), height will decrease due to a decrease in the overall perimeter of the domains of the ordered adlayer and slow adsorbate desorption. This effect is observed experimentally for long term potential cycling (Fig. 5c) .
Comparison of CVs in
A gradual decrease in θ NO for Pt(100) with the sat urated ordered NO adlayer can be ensured during the potential cycling at a relatively high sweep rate (50 mV s -1 ) in the range of 0.25-0.85 V. During each cycle a small amount of NO is reduced and the amount of adlayer defects (boundaries between the domains as we assumed above) gradually increase. CVs of this experiment are shown in Figs. 5b and 5c. After forma tion of the meniscus at 0.85 V for the electrode with the saturated NO adlayer, the cycling between 0.85 and 0.50 V began to stabilize and order the adlayer. Then, the lower limit of the cycling was decreased to 0.3 V (ten cycles; there was no noticeable NO reduction) and 0.25 V. During several cycles (from three to eight for several similar experiments, it depends on the qual ity of the flame annealing and cooling of Pt(100), duration of the electrode rinsing after its contact with the nitrite solution, duration of the adlayer stabiliza tion, etc.; for this particular experiment, it was the first and third cycles at 0.85-0.25 V), the only indication of NO reduction was a slight increase in cathodic cur rents at 0.25-0.30 V (curves 1-3 in Fig. 5b ). Then the currents abruptly increased (fifth cycle; there is prob ably a certain critical concentration of defects ensur ing the progressive disordering of the adlayer and loss of its stability), and the redox peaks appeared (curve 4) and increased in height (curves 5-7 in Fig. 5c ). The CV profiles with the maximum redox peaks were observed for the seventh and eighth cycles. Further cycling leads to desorption of the adsorbate (the hydrogen adsorption/desorption currents at 0.25-0.50 V increase) and the corresponding decrease in the redox peaks at 0.50-0.85 V (curves 9-60 in Fig. 5c ). The scheme in Fig. 5a makes it possible to explain the changes in CV profiles during reduction of the satu rated NO adlayer on the Pt(100) surface.
An incomplete NO adlayer could be obtained by partial reduction of the saturated adlayer (as shown above) or by contact of the electrode with a dilute nitrite solution where NO adsorption is a diffusion controlled process. The latter method makes it possi ble to avoid the presence on the surface of the product of NO reduction coadsorbed with the remaining NO molecules. In this case, only NO ads is present on the surface at the beginning of the first negative going potential sweep from 0.8 to 0.5 V. Figure 6 shows the CVs for the Pt(100) electrode with an incomplete NO adlayer formed under open circuit conditions in solu tion of 0.05 mM NaNO 2 for 7-10 s. The meniscus was formed at 0.8 V to minimize oxidation and disordering of the Pt(100) surface.
First, the electrode potential cycling was performed in the range of 0.7-0.8 V (curves 2 in Fig. 6b ). The cur rents are considerably higher as compared with those of the saturated NO adlayer (curves 1) due to oxygen adsorption/desorption. Further, a negative going potential sweep from 0.8 to E c = 0.05 V at 5 mV s -1 (curve 3) was applied to reduce NO and estimate the surface coverage, θ NO ≈ 0.18 ML with account for hydrogen adsorption by means of subtraction of blank CV. Curve 4 was obtained at 50 mV s -1 after reverse of the sweeping, it demonstrates the cleanning of the Pt(100) surface from NO and products of its reduc tion. The following potential cycling between 0.5 and 0.8 V (curves 5) has not shown any redox peaks because the product of NO reduction (ammonia) was completely displaced by adsorbed hydrogen.
A similar experiment was carried out for partial NO reduction with E c = 0.5 V (curve 6) to minimize ammonia displacement by hydrogen adatoms. This curve almost completely coincides with the initial part of curve 3 at 0.5-0.8 V. The cathodic peak is located at 0.65 V, and it corresponds to the formation of 0.16 ML of ammonia. This estimate was made taking into account simultaneous hydrogen adsorption. Hydro gen desorption is observed for positive going potential sweeping from 0.50 to 0.65 V; approximately 0.06 ML of hydrogen was desorbed during the first sweep from 0.5 to 0.8 V (curve 7а). The coincidence of the initial part of curve 3 with curve 6 gives grounds to believe that approximately the same amount of NO ads (about 0.18 ML) was present on the platinum surface at the beginning of these experiments (Fig. 6) . Then one can consider that nearly all adsorbed nitric oxide was reduced to ammonia at potentials of 0.5-0.8 V and the second cathodic peak of curve 3 at 0.1-0.3 V is mainly due to hydrogen adsorption with displacement of adsorbed ammonia. One can see that a redox couple has appeared after NO reduction (an anodic peak at 0.76 V and a cathodic one at 0.58 V, curves 7). For the first cycle between 0.5 and 0.8 V, the anodic charge at 0.65-0.80 V corresponds to oxidation (reaction (7)) of about 0.12 ML of adsorbed ammonia (curve 7). It means that 0.16-0.12 = 0.04 ML of ammonia that was formed in the course of partial NO reduction was des orbed from the electrode surface. The peaks decreased slowly due to adsorbate desorption, and anodic currents of hydrogen desorption at 0.50-0.65 V increased grad ually with the cycling time. Consequently, the decrease in the peak height is a result of competition between NH 3 ads and H ads .
We tried to determine the nature of the NO reduction products at 0.50-0.65 V by means of in situ FTIRAS. The saturated NO adlayer was partially reduced (neg ative going potential sweep to 0.25 V) and the redox peaks (similar to those presented in Figs. 2-6 ) were observed at the potential cycling between 0.50 and 0.85 V. Then the IR spectrum was recorded at 0.5 V, but only the NO ads band was detected at this potential; the bands characteristic for ammonia, hydroxylamine, and NO were absent.
Hydroxylamine can be excluded from consider ation, because at E > 0.4 V it is oxidized to NO [20] and its formation from NO at 0.6 V is impossible. If the NO reduction product is NO with transfer of one elec tron (but not five required for ammonia formation in accordance with reaction (1a)), then the peak charge of 166 µC cm -2 (curves 3 in Fig. 3a ) would correspond to too high an amount of NO ads participating in the redox process (about 0.8 ML).
Thus, although our attempts to identify adsorbed ammonia by means of FTIRAS failed, we can believe, based on electrochemical data, that the peaks at 0.5-0.8 V in CVs in Figs. 2-6 are due to the redox process of NO ads ↔ NH 3 ads . Apparently, the amount of adsorbed ammonia is not high enough to obtain any noticeable signal in the IR spectra at 1460-1480 cm -1 . Approximately 0.1 ML of NH 3 ads could participate in redox tranformations; however, the conditioning of the electrode at 0.50-0.55 V for several minutes required for recording of the spectrum leads to a decrease in the peak height (more than twofold for 5 min of conditioning). This is an additional problem for FTIRAS identification of the nature of the NO reduction product.
CONCLUSIONS
The studies make it possible to conclude that in contrast to the stable saturated ordered NO adlayer on the Pt(100) electrode with θ NO ≈ 0.5 ML, which is sta ble in relation to electrochemical oxidation and reduction at 0.5-0.8 V, the surface redox processes of NO ads ↔ NH 3 ads occur at these potentials in the case of an incomplete NO adlayer. This incomplete (disor dered) NO adlayer can be obtained by means of partial reduction of the saturated adlayer or by adsorption of NO from a dilute nitrite solution. The stability of NO adlayers with respect to electrochemical transforma tions depends on θ NO surface coverage and the extent of adlayer ordering. The scheme of saturated NO adlayer reduction has been suggested (island mecha nism with participation of the domains of an ordered adlayer), which provides a noncontradictory explana tion of the obtained experimental data. . 4, positive going potential sweep of hydrogen desorption with subse quent cycling between 0.80 and 0.50 V (5). 7, redox peaks after NO reduction. The numbers in the scheme corre spond to the curve number in Fig. 6b .
